Hair whorls may be located on the midline of the scalp or off-center, either on the left, or on the right. Some people may have more than one hair whorl on their heads. Do the locations of the hair whorls have any relationship with the time of birth? This study shows negative results which impact the validity of common Chinese folklore and superstition surrounding hair whorl characteristics.
Introduction
Chinese legend says that the time of birth and the location of the hair whorl on a person's scalp are accordant. There are no published reports discussing this topic to date.
Hair whorls are a feature of human developmental biology [1] . It has been noted previously that among all mammals, only humans have hair whorls, and that each individual must have a hair whorl [2] . Some people have two or more whorls [3] [4] .
In the research on human developmental biology, there are articles which suggest that handedness and the direction of scalp hair whorl rotation develop from a common genetic mechanism. Such a mechanism also controls functional specialization of brain hemispheres [5] - [8] . Klar [5] also mentioned that over 95% of individuals manifest a single hair whorl, with homosexual men exhibiting highly significant hair whorl in a counter-clockwise rotation and straight men exhibiting clockwise hair whorl.
In order to test the accuracy and validity of Chinese legends stipulating accordance of the birth time and the * Corresponding author. 
Materials and Methods

Sample Collection
Data was collected randomly from willing participants surveyed on location at National Taitung University (classrooms, dormitories, cafeteria) and Taitung Railway Station (all locations located in Taitung County, Taiwan). Data from 657individuals were collected. The form used to collect data is shown in Figure 1 .
Statistical Analysis
Our hypothesis assumed that if a person were born in either Chen, Shu, Chou, or Wei periods, he or she should have two or more hair whorls. If a person were born in either Yin, Shen, Si, or Hai periods, he or she should have only one hair whorl and it would be located on either the left or right side from the midline of the head (face forward). If a person were born in either Zi, Wu, Mao, or You periods, he or she should have only one hair whorl and it would be located on the midline of the head (face forward). Samples were separated into three categories (Zi, Wu, Mao, You/Chen, Shu, Chou, Wei/and Yin, Shen, Si, Hai) and the sums of those samples which corresponded to our assumption for each category served as the observed values, while the sums of each category were used for the expected values for the calculation. For those people having two hair whorls, only count the number of persons, whorl locations were not count. The Chi-test function of Microsoft Excel was used to calculate the p value of χ 2 test to confirm or disconfirm the correspondence of the observed data to the hypothesized distribution. The 95% confidence interval was chosen.
Results
A total of 291 female and 366 male samples were collected. Among those samples, the majority had one hair whorl, while 18 females had two hair whorls (6.2%), and 27 males had two hair whorls (7.4%). For those people possessing only one hair whorl, more than 35% were located on the midline (female 39.9%, male 35%). The remainder females, 29.9% were located on the left side of the midline and 26.8% were located on the right side of the midline. For males, 23.5% were located on the left side of the midline and 34.2% were located on the right side of the midline. Neither male nor female, have more than two hair whorl were observed.
The Results of Chi-Square Tests
None of the p values were greater than 0.05. Therefore, null hypotheses that observed locations of hair whorls were not different from folklore predictions were rejected. The calculated p values are listed in Table 1 .
Discussion
Chinese traditional fortune telling is still popular. Lots of people like to visit a fortune teller to get consultant when they are facing big decisions such as job promotion, marriage, running a new business, etc. And most of the time, the fortune teller will ask their clients to give their birth year, month, date, and time. Sometimes, the client cannot recall their birth time very accurately. An old Chinese legend mentioned that the hair whorl location is accordant to one's birth time. This popular legend is spread extensively among the fortune teller communities in China. And when clients cannot recall their birth time very accurately, the future teller usually will check their hair whorl location and guess the time of birth, which is important baseline "data" for many other fortune telling methods. This situation happened thousand years in China, without any scientific proof. This research is also the first time to use a scientific way to check the Chinese old legend. The authors think that lots of Chinese fortune tellers' predictions are based on long-period accumulated information. It is important to check their validity or break its blind faith. This is the first time to study the relationship between the time of birth and the location of the hair whorl pattern on the scalp. The old Chinese legend about the hair whorl locations accordant to one's birth time is not supported by the data. According to this research, in practical terms, determining a person's birth time based on hair whorl location is unreliable.
It should be noted that subjects born by caesarean delivery were not excluded in this research. In this research people with two hair whorls are 45 (6.9%). The ratio is a little higher than Kalr surveyed. And 23 of them were born in 5 (Chen), 2 (Shu), 9 (Chou), and 7 (Wei) time period (51.1%). 
